Pharmacological characterization of LY303870: a novel, potent and selective nonpeptide substance P (neurokinin-1) receptor antagonist.
LY303870 [(R)-1-[N-(2-methoxybenzyl)acetylamino]-3-(1H-indol-3-yl)-2-[N-(2-(4- (piperidin-1-yl)piperidin-1-yl)acetyl)amino]propane] is a new, potent and selective nonpeptide neurokinin-1 (NK-1) receptor antagonist. LY303870 bound selectively and with high affinity to human peripheral (Ki = 0.15 nM) and central (Ki = 0.10 nM) NK-1 receptors. LY303870 inhibited [125I]substance P (SP) binding to guinea pig brain homogenates with similar affinity; however, it had approximately 50-fold lesser affinity for rat NK-1 sites. The less active enantiomer, LY306155 [(S)-1-[N-(2-methoxybenzyl)acetylamino]-3-(1H-indol-3-yl)-2-[N-(2-(4- (piperidin-1-yl)piperidin-1-yl)acetyl)amino]-propane], was 1,000- to 15,000-fold less potent in all the species examined. LY303870 antagonized in vitro NK-1 receptor effects as demonstrated by blockade of SP-stimulated phosphoinositide turnover in UC-11 MG human astrocytoma cells (Ki = 1.5 nM) and interleukin-6 secretion from U-373 MG human astrocytoma cells (Ki = 5 nM). In addition, LY303870 inhibited SP-induced rabbit vena cava contractions (pA2 = 9.4) with high (50,000-fold) selectivity vs. NK-2 or NK-3 receptor-mediated responses. In vivo, LY303870 inhibited [Sar9,Met(O2)11]-SP induced guinea pig bronchoconstriction (ED50 = 75 micrograms/kg i.v.) and pulmonary microvascular leakage in the bronchi (ED50 = 12.8 micrograms/kg i.v.) and trachea (ED50 = 18.5 micrograms/kg i.v.). Therefore, LY303870 is a potent and selective NK-1 receptor antagonist in vitro and in vivo. The use of LY303870 will facilitate a better understanding of NK-1 receptors in physiological processes.